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(57) iwm 

g-co^m^-it^cOPWMja^N c ^tl1fiW&m 
PWMJl^N c^co^SrHnL, ^IHJtH PWMt- K 




(2) 



1 

(PWM) ^ct9tB*-r*ri:^J;9«EES:#J»-t--5 3 
l/^/K^^|ftfcoT, _bEPWMJ5UBa*1EJE 

K<k±EPWMjg»3<^iSfrSk36Sfl;EE*g^^ b^com 

fflPWM^Kt*M, -bE«flEJf^"<* hyu<0H« 
§&JCj£CT, ±E#I*UB P WM^e- K £ ^liPWM^ 
Ft<D?$ s ^fcteSi^r^&SlRiJSIPWM*— Kco[H3cd 
PWM^K§)ft*ff5<t 5t2:#lfia*nit<><^^*5V^ ' 

& $ nfcP#,£ CO P WM JW iw *3 5 ft^ comi£-< * 
hyi^. ^^Tt^co^^itt^coPWM^^feft 
Sft^mjE^* V^hfim—<D7^ yT-zsrVt&lzib 

[fi*»3l2] ®EE-<? ffit@ASr«# 

5 _L EE BUSS J: W««IZJC CT#P WMJSJW Jw*5lt -5 

h yu*5 J: V * <D ffl A IIS* £ Eft -I" 3 £ « , ±EE 
tt^ftfcWE^* h^*3J:V-t^ffiAW/f{wa<5#, P 
WM*— F<D®tsmfetkft<DWWi Srfir 3J:9(: L -fcr. t 
£»«£^*t&#j£iEtttf>3 ^M^^^glo 

[»*«3l ^I^IPWM^- KSfcttlEUWPWM-t 
— KT'fe^fl? 1 PWM*— K/^blRlJWPWM*— K"C 

±K* 2 cr> p WM*— K<0 P WMJBJB SriBJR"*" 
3-M£* :fc±tf±!EaJR3Jxfc« 2 co PWM*- Kco P 
W MfflSJI £ ±E 3 (O P WM*— Kco P WM JB.JM t /^#J 
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[»*«4 ] ElfflPWM*— K^yf|B]«PWM^- 
I^Mi^I-^Cio^T, ±EIrUWPWM* — YtO%t 
P WMHJB<0*tD t mknnEt^V V ^ttjftttBE^ 

$-fr^>fl;JEE-<^ h/u) SrEU ±E^|rI»PWM*~ K 
O^PWMJSSBOSWirftS^ffiEE^^ HyU^mJE^ 

EIrIJWPWM*- KcoPWMMIffi<!rc7)F B ^T^^iJ^# 
SrWJE-t-aiE^lRlMBPWM*— K^PWMJS»JSr31*? 
roaR^ttfciE^HWPWM^e— KOPWMJS 

2 E«c^ 3 U-<yb-f ^ igg 0 

t&mmmtLx, ±e«e*^^ h/Kojaa*<o*iin 

20 4:S:»{Rfci-5iS*:JIi L 4 <^t ^ix^trEft^ 3 
[0 0 0 1 ] 

(PWM) J=J:0m^«E^S!l»*ix5 3 u^<^^/< 
[0 0 0 2] 

[t¥*coS^] >f^<-^oPWMyjaoioi: 

30 it, «ii«^*«=A*t**«*"c*)ajE3aafti: 

SrJtttLTPWM«-9-Srffj5Ei--5. ^toij>5 H^jfiJtft 
PWM^tttHT^So HI 2 8fiPWMft-S-^^ 
ft^tt»Sr*i"*JKBIt?*a c EI 2 8 (l) jctet^T, 

5PWMftfttB2 8 (2) cr)J:9{w, 0j|x.tf iEffiift^ 
40 ;*>\ t7iff^l.t^xyx§o 

[0003] trit, PWM*scttacw«»i»ip« 

«-i<oB8ff{zJ;9*iafflPWM*~ [rJJ51PWM*~ 

k <t \z mm snSo m * = a is Jt« p wM^xtco^i 

^coj^j&ifc^b-f-- IpIJWPWM*— K-en 




tnfti^&ci*, ^wjjhpwm* 

[0 0 0 4] ^RIJHPWM-*— K£Ir)JHPWM*— K<t 10 
M*— K^e?lRjfflPWM^- K^PWM^e- K«J»W 

^PWM^e- K^PWM^- KM^ff? 

09;Ui, »^?6- 3 2 5 6 1^S 

(Dum t mm p wm*— K^^nf-^^eti ^ sr^m 

U me>2oOttftO)- it^T^IWHPWM*- Ktf> 
bRlPWM^e- K^PWM^t- KSI»*fT5*ftrt s 

[0 0 0 6] — *3£-Cte, KiEfliaS^jEffitftffii: 

tg£i"£i^;b*$>5 3 #*SH!5S$*t, 2 1/ 30 

r 0iJx.(i\ ffl?5- 2 1 l 7 7 5^9i:^ 

£jh/0**J: ±iEUfc=AiftJt»PWM*S:ic# 

i* -5 flffi^ ? h /ko«jS:4:S»A L TP WMftHWSrtr 5 # 

[0 0 0 7] <br^X\ :i<Oiaj£-<^ hyi/PWM*Sl: 

if *RI 40 

[0 0 0 8] 

ft P WKttS^) £ # t tt»o fc*5*^H t ft 5 o -co 
J±-<? hyuPWM^C^PT, RftSPWM*— KM 



^j^¥9 - 18 2 4 5 2 

[0 0 0 9] 

[MSrl!Bfc-t-*fc»^*a] it* 3 ! 1 *>*W-#* 3 
ym*<D&m& Sr ^ K Sr^fr b T JL1E +tt j£ 

^B«« (PWM) ^J:9lBAi-*rtteJ:9«ffi*IBI 
9t^)3^/K>/<-^lT^oT, ±fEPWMM) 

«PWM^- Kt±IEPWMJS»oafrSfc^«ffiJg^^ 

^-r^fpJ^PWM^e- K£ Srffl*. JifBffilEJg^* h 

IB«|ft«^ffiA$lxfc*^PWM«»lJr:fc*ti5*« 
(OflJEE^* h/l^, -Kl^^Tt^co^U^^a^oPWM 

tPWM^- K<^i»»*fe3mi--5*««:**.fcfc^-c 
[0010] If 2 (WBWKflR* 3 U^M* 

ffiftA**#»LTft5 6o(DErii:, dixb^EKrt 
(-^iE-<^ hyK^Sv^rBSSi"5 3ocogE^S:*S/u-eft 
£ 4 ocofg^^/tU PWM*— Kftlc«fiE»£"< 
? h D »5 ±IBKM*3 X xmmz& CT#PWM 

ix b «E:-< ^ h 7i^*3 ± V-t ^ Hit) WJ* ISttti- * £ 

[0011] m#i£3 <D2&m\Z\&Z> 3 U^yu^r 9 

RIJH P WM-T- — Kt'fe -5 US 1 co P WM*- b IrI.«B P 
WM*— K-e*>4»2coPWM*— K^SIlflx4»^^ 
tet^T, 9J*«#^tb^*ix*:fl*jfi^±SE*l coPWM 
* • — K(OPWMJ^Wl{wtott5®EE^<t^<^ hyuoffift-ft 

«0ffitBft 0 3 a:^-t-5±flEJS 2 ^ PWM*- Kco PWM 

■JWSraw-f-s^a, *3±tf±EajR$nfcjii2 opw 




(4) 



M^e— KG>PWMJ8#!i:±IE&l WPWM*- KOPW 

[0012] 11**54 3 ^ 

W#«2fc*5l*-C, IWJHPWM*- h'frbim 
fflPWM^ K^«**.4»fr*z*5^T, ilElfflJWPW 
M*— KO^-PWMJSMB^AWtftS^Sffi^^ hvK^ 

*tfc«pjfti^±iaiaffl P WM*- KO P WMiUffi t ong-c 
ffl*WJE*#Sr»ai-6±IE#BI»IPWM*— KOPW 
MjgjJBSriliRU C^5S«$ttfc±IE*I^IM!PWM^~ 

[0013] flt#3K 5 0*931^5 3 ir^jusf ls/<— *? 
PWM^e- K^m^^^^co^m^t^-^tti^-f-^^ 20 

[0014] 

[0 0 15] Si*, 3 u-^/u-f 9<r>WBL<<9 

coi ^-ciawi-So in 2 1 t tz 3 u^u-y 

— * 8 0®K«A£BlT*fcSo E12C^^rB:S£mM9co 
mJEESrE, >y*^V-l O&cfctM 1 (OmEE&^ix 

fiiE/2tt^) 0 Sfc, Uffi(Z)7^^fy^lt-l2 
-1 5S:SW1-SW4 tlwi" 5 i:* (RlX-liU 

tBOfctW$«T-2 2^feffl*SixSS«EEV„ te, SW1 
tSW2 ir^^->, SW3 <h SW4 £ as^O^-giiV 
« =E. SW2 <!: SW3 bfr*>. SWltSW4W 40 
7<0#-&ttV„ -E/2, SW3 £ SW4 b&3r>. S 
WltSW2i:^t7^I^V u =0T*fc^ o *Mo, 

c obmrhl vta £ t cot >t h mmx&> z> 0 z. z. 

T\ p-iJ^tfV. — E , V v = E/2, V w =0£^5* 
mm* ( E , E/2, 0) £«31U CixSr 
ETjE«ftLfc (1, J/2, 0) %mf±'<? b'l-tUf 



^pB¥9 - 1 8 2 4 5 2 

[0016] tLT, 3 ^ 8 asa^-p^g 

ftflJE^ h^&ffiffi«&JB^TH*i"-5i:. 13coi 

fc»OIIjfta s «ffi'<* hvuT'fcio ::t\ (0, 0., 

0) , (1/2, 1/2, 1/2) *5«fctf (1, 1, 

1) 0 3ooHJE-<^ h^tt, i"^<T«>*MB«£E^*t 

[00 17] St, M^tftE^h^ (1/2, 0 ? 
0) b (1, 1/2, 1/2) ^SKEIi^fiit 
V uv =E/2, V vw =0, V wu =-E/2 bteVmZX 

^>mEE-<^ hA- (1/2, 0, 0) SrtH^-r^ch, 02 

izm^xw-m^^^D- 1 mm-^ h 

(1, 1/2, 1/2) SrHJAi-Si, ^Prt^^^V 

t lo^M^Wo t«ot, r^Lb^®m-<^ 

h^Srffl*i-*i:,.3p»3V^>'1M 0*5J:LK1 l oft 

[0 0 18] ftll, ^(DMR^? b'Wzm<5\,*X3 U"< 
# 8 t P WM*a-CB»t 5tE^^ h/up 
WM^Sl:ov>t^P^t5 0 ST. 3 (^^L /cIE^^ 
*»4H4©J; 5i:6 0° r to 6 EIB^*t ^^x^ e E 
HttNd (Nd = l-6) ^*i" 0 *fc, looEMli 

4<>(DjEE.nm<Dmmzftrtz>z ia$-e#* 0 «««n 

r (Nr = l-4) t?^i- e El 5 tr#KBBO«« 1 ~ 4 
^r^i~o Sfc, i6CEP 0 1lW^t e 6 \z^i~£ 

[= (1/2, 0, 0) S/cfi (1, 1/2, 1/ 
2) ] . V* [= (1/2, 1/2, 0) Sfcfi (1, 
1, 1/2) ] % V 3 [= (1, 1/2, 0) ] 
ti-5««3(c*>4*&tt, OTCi^J:^:, PW 

T'ffl*t5rtH± 9 3 u-<yi^f ^ 8 cT^tU^mffi 

[0019] c - t% m&m^^? h/uv* «««k, 

[0 0 2 0] *>5PWMHMBT(r*5^-C«EEJt^'<^ h 
^/j«<RMIk, itu^co3ocDmJ3E-<^ h^S-ffl^ 
T hH * $ ixfc-&«^ ^ h yu*sffl < ©L»//^ L < * ^, 
tt* ( 1 ) ■C**ix4 0 

[0 0 2 1 ] 

[*J] 



(5) 
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t, + V4-t4+V a -l,= V*-T 



r~3 



t , + 



t < + e J f 



[0 0 2 2] 5t (1) lZ:*o^T t, , t 4 4oJ:tKt 3 * 

B^IBfp^ P WMJ|« T izig bv ^ 4 t * 5 * 
h+t 4 +t,-T 

[0024] s; (l) *5«tt/a; (2) xv. :nb3o * 

5 0 ^ 



t i = T 
L 4 = T 

t 3 = T 



C 1 - 2 k 
[ 1 - 2 k 
[ 2 k s i 



n 6 ) 
n 



( 1 ) 



t 2 = k e 



(2) ^»e>na e 

[0 0 2 3] 
[ft2] 



[0 0 2 5] 
[»3] 



( 2 ) 



( 0 4- -f- ) - 1 ] 



( 3 ) 



[ 0 0 2 6] mm^VX. «EE«^^<^ N^steOKBB 
[ 0 0 2 7 Id] 1 t^Uif^SrJBSriio-rRWi-a. fc*3, 
[0 0 2 8] «EE»«'<* h/HBtfftl fiA/ 

d=j>'<— * i a x rom (y — K^-^y — ^*J- ) 
i b, v/¥=nss<-$ i c, i axmtfL&fr 

l a icAAfCftfcr-f v^'HitS:; v/f^ 
^ — V#lEti£*bfcROM 1 blrAAtSt, liEEit^ 

sn^o — r^D^it-c&auj*ffljK*it^ f * £* 

dx£o ft*5, otnW£fm^^ h/u^^^-ffi 

[0 0 2 9] T^^priyt 0 ^— ^2X11, ^7y/S 

-Ac 6 ocoEM^) o *>i^i*4x«)KPa^$*ix-5«)^cot^ 
d (= 1 -6) rtCtoltSffitB 0 , , 0 = 60 



° x (Nd-1) + 6>x fclr^»CK»t5. -t tt, 

5>r4lw1-3 0 0 5 id^LAc J: 5 tc* 

[0 0 3 0] ^fy/ST2m PWM^KWM 

30 £*-f c ^^o, pwM^mNp-estc immpw 

M^e— K4 1 5^MiD»PWM^- KH^PWM*- 
K«J*«rfT 5 PWM^~ K«J*JB«« f i tt^AKJEt 

f* <fi Ttotff^iPWM^- K (Np = l) , 
f* i "Cfcixtfl K (Np 

= 2) tf5 0 :(DNp^I«fflfT*^)SlW 
PWM^e- K«0*flF^r«#Otli^j»cftS-f-*o **3, Hi 

f * uBi i izTjk-tz o f£jjmx+mz> r. 4 

40 fc-etSo 

[0 0 3 1 ] ::t\ ®JE^ h.^PWMjjiKcDimm 
PWM^e- K^^lPWM^e- K^ov ^TttW+S e 

[0 0 3 2] Si\ miPWM^e- Ki^o^TIftPJ-t* 
£o ^raJWPWM^— Kirjol^Ttt. HtftjftJtiRPWM 
A--^cO^ 4 , P WMflffl T »m*«*»«*C 

- KT-fi. 1 o<DKm^SJxa»JH«)W4tbAHI«» 

ft* 4 i o^EW^^*ix5«iM^att«/j^-ra 0 

50 [ 0 0 3 3 ] El 9 x 1 0 tt^HJM PWM*- Kf^^Jft^ 




(6) 



( 1 ) - ( 3 ) t^EPpW d = 1 — 3 , 11 0 (1) ~ 
(3) *SEBBNd=4 — 6^3ttJ6L"C*3 9, l*i* 
n^Effil^^tt, mJSE^^-<^ h/^S«*ftN r = 1 
fc#fci-<5 t><D<t LTi>5 0 LfciSoT, #PWM«» 

rixSr#PWMW»!(0*-tai:*«ic|abTl^ e * 

(0, 0, 0) % (1/2, 1/2, 1/2) , (1, 

i, i) ^i/^-rn^*Bi9, i oc/Tfj; ? toi^i-a io 

[0 0 34] 01 lit 09, 1 0^«EE««SrHl*i- 
3 £#<0#t@C9*>f 2/f>^SWl -SW40»ff 

r ^ 4 H« 1 f ^ ^ yuft^t yf^^SW 

fts e s/c, r^iPWM^- rt-ii, mau^a 20 

[0 0 3 5] fti:, [^IPWM^K^OPT, 15^° 

So lafflPWM^E—K-Ctt. 1 o<0EWfc:*£ft*»ffl 30 
WfttoTV^o 1 S/^^PWM^-Kt 
II, lo^EHlrso^ffl^SJiS. I3JHP 

S«ffiFi:i4J: ?lz$£jk-tZ> 0 1 5/vM^lIPWM^ 
— K-Ctt. PWMjllJfflTa <^f»*tttBAHft«:ifi^3 

[0 0 3 6] 012. 1 3 111 5 /^X^JiPWM^- 

^-ft-t-ani^fe, r ::~eii0l 2 (l) {c^i-J:^ 40 
id, i^^ii5S^ki-k 5 c/)5o(7)^7.(:o^, ^ 

n-pnn 12(2), (3) ^jzuqn 13 ( 1 ) - 

(3) Cl^ltv^o Z.lxh<Dmfrb^\Z> J: otz s & 

SrEL-TV^So rftKioT* fltJEJt^* h/KZ>«« 
k co^PfnKw/j^jM^bT, »Si-fttffltfl=»4S''<* h/u# 

t'oimw & mm -t z T'fcoTt. lit § u = i 

[ 0 0 3 7] 0 1 A . 1 5 tt--&Eirai5W 1 5 '*/U*[r)JH 50 



^§¥9- 18 2 4 5 2 

<aT**>* 0 -ft<bil, V*i"ftfc«flE«^<* h^#fH« 
1 (D&.&mi&'fZWiS (k = kil:ft^) Co^T^L 

Tt^/J\ 0 12, 1 3T'RWLfci9, 
h^*s**l«^OflH*tiBil-ra*& (k = k 2 ~ks 
Kb, #EPfl«lc:*5*t5*iSB (i = i~ 

VMrp]— £&5 0 ft:fc\014, 1 5I^^T, Nell 
lo^>EWrt«ci3*t5PWMHffl(OlRfil[ (Affl*^-) Sr 

[0 0 3 8] EJL±^H^&*iJS ± *5PW 

^O@J0E-<^ hA-i^EI— ift5«fc 5l:LTl^*s, r 

ft«>f ^/<— 9 izmm -r s ^ > > 

i-££:tf>T-3bS 0 ip*> % GTO (y-h^->^-^^ 

Msitfc 1 ?, rftfet0P#R[|3:%l£ L&^-e^-f ^> 
^*^lCGTO«r»BUfc>f #S5«-CH\ PWM 

«?assA/-cL*d 0 *»if^*5»t«PWM*s:-ett, fc 
spwMjBffl^ftatttiAi-aaEE^^ h/u^, 

^PWM«»!^*ln^ffi*-f-5«E-<^ hyuiSrHC^ 
[0 0 3 9] PWMHKBtt, Mtf^py^ 

«#36^a3^&tH*i-5^ n vtm^-zmm it^ 
i^^^^^^SrffiSci-a. iai-ett*9^^4«r*Ba 

i"So ^:LT, ^c0^7^V^4T^o^^{f^-^^;^> 

PWMjaMBI^ftS J: bttV^ h«S:RSi-ixtf. 
Uir^/ h«»SrPWM«JHlr*iJffli--5r.i:3»s-r?*S 0 M 
u y^fB -?-cOMI&^ 1 OMHzt'fc!), ^fM<^ 

PWMJ8*l35 S 5 0 0/IS COif-^IZfl, ^ r>>^ 4 C0>t7 r> 

yirs/ htt^rS 0 0 0i3^*i-5o i"Sfc, r^'y'V 

^4^e>m*s4x5y-fes/ pwMjajw 

fti-S 0 ^lRl»3PWM-=E~K^»&^tt, ffi^^]^ 
4(0$$>># httfc— ST'itV EIJWPWM* — 

fcm-l^ftSct 5(wPWMHSI]/5SgS(ti--5«)-e m 



(7) 



11 

So 4*3. *^^9 A<r>i3^^9 D±y 

[0 0 4 0] £fc, % 9 4 <D *J± y 

t@Si"S 0 ^<30 <h URSrN c ti-Htf, Nc 

J21 — 2 — 3 — 4— 1 £^?<fc 9 i-^t-TSo fit, 

:^)Nc fc*nJWPWM*-K^js*t*JBJ|)i#»«r*ta; 

[0041] ^^>^5^ttii, 

[0 0 4 2] C(^)3 U^/K^^-^^f Til, tU*i- 

i$N r . PWM^KNp, S«SfNc(^4oWfi 
( m - 1 ) n 



12 
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*3 C 



3 ( 2 n - 1 ) 



< 0 , < 



[0 0 4 3] ftl:^fjy^ST3 (El 7) Ttt, 0! £ 
HP*?, ^7y/ST2 (08) T'Np-1- 
3<h, (*B»PWM^e-K) ofcjEJf^* 

tf5f£tS0 2 £*a6, ^<7)ll»^Nc^t5 0 ^ 
10 \Z1 5^/U^|rJ»PWM^~ KT'fi. 1 ocoERBK:5o 

<^0 2 *s*>5 c :<De 2 ijijitf* (4) 

Wo (4) C^^rnliRlPWM^K^v^ 
»*^1-fc«>^»-e*>9, 1 5/^/aiPWM^ 
K<0»-gi±n = 3 £46. Sfc. mlilOtDEKI:^ 
ix4»»!^)***i-**-e*0, 1 5/vMpfflPWM 
K<D*§^tem = 5 T-foSo i~&;b*>, SIS^Nc 
=mt'fc5 fl -t It, S; (4) Srffl^S^, 
H«PWM^Kl:*3»t5e2 I46 B (Nc = l) , l 
20 8° (Nc = 2) . 30° (Nc = 3) . 4 2° (N c 
= 4) , 54" (Nc = 5) 4:1*5 ± 5«C**5 * fc # 

[0044] 

ni * 



3 ( 2 n - I ) 



= ( 2 m - ] ) yr 
6 ( 2 n - 1 ) 



( 4 ) 



fc *£ L „ n = 2 , 3 , 
m = 1 , 2 , 



3, 



2 n - 1 



[0 0 4 5] ^fy^S T 4 (El 7) t?tt* PWM^t- 
T, PWM*- KeHft^fF^I$nSir^2coPWM^~ 

PWM*- KA>b 1 5^vU^|r)IPWM^- F^<Dfgl 

[0 0 4 6] mfe^? fv/uPWMMt(i, «EE»^"< 

ilO»f^ttPWMHJW(w|B»!L--Cl^^T\ P 
K9J**]S fc P WMJfflJMdEIJW LTfffcJx-Bo 
o£ <? , PWlfe- KWj^^ff 9 *>f ^ V^te, PWM 

[ 0 0 4 7 ] Hu5iB Lfc <fc 9 U^MU PWM-T- KTtt, 

ft t Eiin iw*tiE l t # jiia jwco jftto t ;z a* -r s so 



ehbi, 02 =6° (nc = d x&>z<dx% m 

14(1) ^bPWM^- KM^ffo/cl^, 
!±S^-rsmJBE-<^ h/MS (1, 1/2, 1/2) -CfeS 

l±J*$4xSa:W<OPWM^— F\ o||?^iPWM^ 
— KJC:m*T*»U:ffiALfc«JE'<* h/Hi, #m£E-< 
^ h/U (0, 0, 0) , (1/2, 1/2, 1/2) . 
(1, 1, 1) <D\,*-ri\frX3b2) (E19 % 1 0#flS) e 
[0 0 4 8] ^BfflPWM*- K^&lflJfflPWM*— K 
^eoittfe^ftPWM^— K-yUj^^^T^^^iCfi, PWM 

3 5 „ tLt, ffl*«JE<02f!KiSr*/M»{rJni«J 



(8) 



13 

ltSW3, SfcttSW2tSW4T*5, Lfc^o 

l/2^tTij:SWl <D*7mtb SW3<O^Vtb^ 

fi 1 ttSW4^3j-7»ffi:SW2(0*>'Ii^ *3itfSW 
3<Djr7W)ftk SWl CD^VKjfE^? <fc ?lZZ.$i<DX 

1/2—1 £v*5«fc 5^#tT-rs (01 l#K) o 
[0 0 4 9] ::tSoTl^ffltU mJ5£L/::iI»9 P 
WM-E— KWJftitaicomflS^^ hvW* (1, 1/2, 1 

/2) Tfc^o pwm-*— K««m:iitr^«flE^<^ 
3o<Z)^l[j£-<^ Yfr<r>o%^ Mx-lt (l, 1, l ) ri> 

fe (1, 1/2, 1/2) — <DWfT\±. (1, 1, 1) 
— (1, 1, 1/2) — (1, 1/2, 1/2) i:t>5 

f*. (1/2, 1/2, 1/2) WffcirtW 

^mxmtZk. (1/2, 1/2, 1/2) iw^-T 
«^-f y^V^ttHi^fe (1, 1/2, 1/2) fcfchES 

$r l / 2 frh l ^JEi-£ :^CJ;o XWfs1rZ> Zkfr 
X$Z> 0 o*!9, SftifcLfcJ: 5 K«J**iJje 

^V^Sf^co^ y^>^El*Sr*/hRRiz«i«!li-<5 

[0 0 5 0] fiu^LfcPWM-*— K«Mft*!lfi*#i:*ffli 

PWM^e— K^JgliS^^SJE^^ h^^»*<ofi 
<Ojfc»tt<£>»fnj&s 0 , S fctt 1 / 2 XfoZ> k l > ;> 

UPWM*- K^MftKW^affi^^ h>H*s ( 1 , 1 , 
1) -Cfc9, PWM*- h'W»&&<DWE'<* K'UtfS 
(J, 1/2, 1 /2) TfcS**, mEE-<^ hyuo^ 
*<0MttU*B3&SO, Vt@^i/2, wta^si /2 tft 
5o -t It, cixfeo|fi»|it^jefttto + 1 /2 + l / 
2=1 ^r*5o Lfc^ot. wCOif &^tePWM-T-- - K 
WflHfl W= £r W fc-f r. k 7/> X # 4 1 \. £ jxfc # L TP 
WM-t- K^jmiBEmJ^ftlEE^^ h ( l / 2 . 1 / 
2, 1/2) T\ PWM-T5— K1?JteK»<0«JE'<* h't- 



,0" 
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*S (1, 1/2, 1/2) lE-<^ V^<D^m 

*Xb^<ft»tt<0|e*Ptt 1/2 + 0 + 0=1/2^ £> 0 

iSfc-f-w ^2<£>PWM^— K«J»ffpT«-9-* 

U3A$HSo :^<t5C, PWM*- KSJ»B:m«>«EE 

oH^lfe^-ffl^^fD^ o , Sfcfi l /2 
2(DPWM^ K^fFprm^^ttJ^i-^tV^ PWM 
10 *~ K«)«*J3fe*fl=S:K^L, PWM^e— K^O^CO pj^ 

[0 0 5 1 ] HIl 2, 1 3-CRBLfcJ: « 

ist^-<^ h^EBBi i 5/^u^i^) 

ix-ehJBJH 1 tf« (1, 1/2, 1/2) , jg» 2^s (1 
/2, 0, 0) , jg#J3tfS (1, 1/2, 1/2) . m 
JH4# (1/2, 1/2, 0) , fflMStf (1, l, 1 
/2) irV^'f'tt^SEE^^ h/u-CfcSo b/c^oT. 

^ (o, o, o) <om&\a±fflM2^(DWi = f. (i/ 

2, 1/2, 1/2) cOi^lCtej^ 1 , 3ioit> + 4- 

(oWry. (l, l, D co^t-^jl^ 5 ^(DWrf^ 
^e— K^b l 5/vM^lPWM^t- <D%\ <DPW 

30 [0 0 5 2] ftfiBL^ J: 5 4PWM^ KSJ^iJ^^r, 

satt^a. ^«47d- hSEria 1 

■fo wCT^Nc' tt, 111 OPWM^e- K«*fFpTffi» 
^ttl$n^)Si(OPWMBi^))|«t^^t c tfc^ 

*Ufc*mBE-<^ (0, 0, 0) <Z>m&iaZN 

c , =4, (1/2, 1/2, 1/2) (Dm&lZlIN 
c' = 1 ^fd^3 , (K K 1) (OmSlZteN c 5 = 
(19, 1 0#flR) 0 EJ1 7\zm*X % Mx. 
40 tf % Nc' =2 (*«<D«£E'<^ h/MS (1, 1, 

1) ) t LT7fy^ST4-A-5t'Y ES kftotz 
tf , 2o(07,f5/7 P ST4-A-6tST4-A-7 

tr*«j»^r??^*ij»fS:LTi^So mi 4, 15 

{:^ti:9t:, EBBNd = l, 3, 5 IdtettSJaJBlN c 
= 5 k s E^Nd = 2 ! 4, 6(l*3*t4«»lN c = 2 i 
#tBO«ffi*S (i) t (]) t (1/2) fci 

e> tw^icfflftT-t ^ £ c *-e&5o 7.-?^ys T 4 - 

A - ] 4tST4-A-l 5 Co^T ^^:< El«-e4> 




i-^TcoEF^ifctf 3^±$PWM*- K^b 1 5^Vu 
^IrIJHPWM* — K^PWM^t- K^tfc^pPESr^J 

[ 0 0 5 3] ^WJHPWM*— Vfrb 1 

t HS:H4&-rSo 10 

[0 0 5 4] PWM*- K«»#«Jtf:$iXfc#-£\ ^-ft 
;b*>fg 2 (D P WM*- K»»f!Fpr«#3ftSttl* Six*36^o 

Np=l, Nc=Nc' +ltti:Z> 0 
[0 0 5 5] ftir, PlIPWM^- K^bl^iPWM 

/MIrI^PWM^- Kri>ib^lRJ}9iPWM*— K^COPW 
M*- KfflJftfcMfcagtfS. 

[0 0 5 6] (5]IPWM^- K^^I^IPWM^- K 20 
^rl^HPWM^ K«0lftSrtT5fc»»ct> % PWM 
*- Kffl*W^43*tSffi*«BE^a»**/h»^«i»J"t- 
5i&Ktf s S>3o Lfc^oT, :<Z)PWM^KMi3 
^Tt), PWM* — KSJlftiSflfj^^JE^^ h/wdrPWM 

fete PWM*— VWt&Wiitt^mEE^? hy^bPWM* 

zs ?mmz x ix-zimx«hz>m&izn 2 <o p wm*- k 
«o*ffF^r«-&-.«rta*i-r« i ^ 5 pwm*- k«j*ws* 

[0057] HI 4 (1) KSLfcJ: 5IC % mJE?g^-< 

* hyu^EMl SriiiB"t-S»-&, 1 5^H)BPWM 
*— Kto5oco#j^{::;fc>^T\ ft^{-ffi^i"5mJ3E^ 

* hyuttjBjHia* (1/2, o, o) , mm 2^ a, 

1/2, 1/2) % ffl)H3*s (1/2, 1/2, 0), 
JBJH4tf* (1, 1, 1/2) , J«#J5riS (1/2, 1/ 

2, o) ^v^^tt^ffiJE-^^ h/K-fcSo iKriEcopw 
M*— KSHjMHI^*{*^a HfSucoi S^^xWIM 

p\vM*—h*frfflMi<DWr&iz& (o, o, o) , mm 

2, 3*5i:t55^»-&jr« (1/2, 1/2, 1/ 40 

2) , «JJB4tf>4fr&K:tt (l, l, l) SrSWi-ffi^-r 
S^n^PWM*— K^<o»ff^fF^r^lx5 C fctzfc 
S 0 1 5'<^*lR)JWPWM^e— K^b^HJBPAVM*- 

t, wti&LtLmmjz^? b^&mmzmx-tzimmp 

WM-T— K^WPWM*- KISMftSrfrS - i^T#5 P 
[0 0 5 8] 15 ^<yu^ra«fl PWM^- K^b^Rffl P 
WM*- K^PWM*- K«Hft^I5^J^-t>, #HJH 
PWM*- 1 S/vuxRiPWM*" co PW 

m*- vtyt&(om'&tmmz % h^^nzx^xm so 



^^^9- 1 8 2 4 5 2 

aui^e t<^!ifii47D- ^-v— h^mi 8«c^ 

i"o **3, Ell 8iC^7n-^^- hit* m 9, 10 
fe<tTJ 5 Bll4, 1 5KlK<5£\ 1 
5^'^^PWM*- K^^NIrWJPWM*— h'^<D 
PWM*— KWlfc^SSrWti-S ^ fccot 
4ot^5 0 Sfc, WH^e>t)*l5 «t 5 t-s 1 5/^ 
IrIJWPWM*— K^y^lPWM*- K^- co PWM* 
— K«Mft(^*5i^Ttt, PWM*- K9J»riS*Ji:$jh,4# 

[0 0 5 9] a±-Cl^P^L^^^^C0PWM*— KcO^J 
^fflPWM^-Ki 1 S'<fr*$Mh<Ds<ti> 
^ffccol^PWM*— K^coHcoPWM*— K#J&co# 

[0 0 6 0] Wr^r^/STS (El 7 ) titfjir 
S^-WE'** K^o«?«WPWS:«»-t-5o &*3, Wi^te 
* (1) (2) i:^S<5^Tff*oT^5o 

T\ PWMflffl^!?^4M^ h«tW:»lCb-C 

(4, *^>^4co*»>>^ y ±t/ MKSrffiir^TWftt^Bl 

[0 0 6 1 ] ^T^STGtll EBMS -g-N d , ff« 
MNr, PWM*- K»fNp, Jlffl-#-^Nc, *5«t 

[0 0 6 2] h^38^gk6-ett, EHQtt^-N 

d, fifflt^Nr, PWM*— KfllfNp, *3«tr5MI^J 
SfNcl^^T, ^^PWM*— K*fettl 5^ 
/w^lRlfflPWM*— hiz&yt^xmjj-fzmfc^? h^i 
ROM^bK^ttSL, #mffi-<^ h^^)«F«WFH«-S-Sr 
ffl^TPWMff^ML, rcoPWMff-g-SrttS^i- 

oT 3 U-<yu-r >^<— ^ 8 £rfE8i LTl^ 0 
[0 0 6 3] mM<DMffi 2 . ±E#*W<7>Ht6co7i2flS 1 
^*3t^Ttt, ^PIJBPWM*— K^IrISBPWM*— K<t 
COH^PWM*— K«Mft*tt^o^TttWLfc35S, fc5 

/nvp^^co mm p wm*— k ^ *n t 5 /^u^*^ 

IrUMPWM*— K<hcoP^coPWM*— K«0»tl5l«ft* 
?£{^J:oTtT^9 ttfX^Z 0 ZZXfc, EFa'Jlic:^ 
1 5 a>7s^PWM*- 9^<yu^lUfflPW 
M*— KtcoF^coPWM*— )*Wt&&m\zmfXtfrW'f 

[0 0 6 4 ] S-f 8 , Ell 9. 2 0^ 9/vU7^lPWM 
*- h'tztet+smEE^j? hJW&tMPf&tt* Ell 
9, 2 0fim/±tp^-<^ h^H6«C^LfcEBni W« 
Ji$2, 3*3*^4 Sriffiig-*-a»^-C*>a3js % Ell 2, 1 
3 [Z J; 0 1 5 /</U7, IWJftlj p WM*- K-CKW L i 
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5 0 ifc. 02 test (4) Srffl^ixtf 1 0° % 3 0° jo 
i?>'50 o <7}£ «bix5 0 fc*3* 15^>7^a 

14,1 SiC^L-fCo 

[0 0 6 5] fe^^/MtoliPWM^- Kir^xir 

*»Sr*/MR^«i#J^5^K^4)5 0 Lfc#oT, PW 
i-^fc^tr, PWM^e— KSUftiSfltJ^ffiEE^^ hyt-ir P 
£jtl*PWM*~ KSJBHtttr^WE^* hvu^feP 

[0 0 6 6] fcS^^iSc60^pWM-=e— Kir 

^x £ § ^vu;*ifc<7} f^iffl p WM^e- Kt^K^PW 

[0 0 6 7] :^PWM^-FMfl^#{:^5 ir, 
WKSWfc 1 5/^HiPWM^e- K^fe 

ifflPWM*- K<E>jgj!Bl (Nc' =1) ^^9^ 
I^ISB P WM^E— V<Dmm 1 (Nc = l) . 1 5/</U^|W) 
iPWM^-K^)l«2 (Nc' =2) 
fflPWM^t- KcOjg#J2 (Nc=2) , *5J:{/15/^ 
7>^iPWM^- F<VfflM3 (Nc' =3) ^fe9^<yu 

^ mm p wM^e— Kojg jb 3 (n c = 3) —(DWntm 

^T£ix3 0 Sfc. 9^^«PWM^K^bl5^ 
yu^lRj^PWM-=e— K^PWM*- KSHfttt, 9»</u 

^a^pwM^e- v(omm 1 (Nc y =1) ^f>i5/< 

/M^PWM^-K<?)^3 (Nc = 3) — co^t^ 
?f^T£;*x3o -t It, 

IrIJWPWM^e— Krt*fe 9 ^M^IPWM^- h\ 4fc 
Ji9 ^/u^lDSBPWM^e— Krt»fe 1 S'^u^IrHWPWM 
V^(DW> 1 cDPWM^e— K«0*flF^r(S*3&sttJ^iSix 

at, »2^pwM*—K«jftfF^r«*fcaA*n, * 

hWPWM*- K«J*fe*fifi-« w <!r *S"CS 5 e 

[0 0 6 8] 1 5^<yU^p]}fflPWM^~ Kir 9/vU7>^) 
fflPWM-i 1 - KfccoHj£>PWM*— K#M*S:ff 5 

1 s/^^IpHWPWM*— K<k 9'</u*IrIHI|PWN4--e— 



¥9-182452 



K-t^PWM^KM»Sftf2 £i££i-5 0 - 
Of 2 ta*«jS»»^f* iSrJtRLT* f~ <f 2 
Trfoixlil S^'yu^^pwM^-K (Np = 2) , f 
* Tfcixli 9/n>7B»PWM*- K (Np = 

3) t-T^o itfJiELfciptC, 9^HIPWM^ 
KC*5lt5 8 2 iilO' (Nc = l) , 3 0° (N c = 
2) , 50° (N c = 3) -Cfo3 0 
[0 0 6 9] 1 5/^^PWM^e- K^b 9^</^ 
f^PWM-^e— K^PWM^- K^Jft^S 12 
10 2 1<7)7D-fir-M;, S/:9^HSSPWM*- 
Vfrb 1 5^7|1PWM^- K^PWM'"e- K#J 

£#5T*#5 0 tt*^ B14, 1 5*3±t/EI 19, 2 0 £ 
JLh,fi¥U£ii9 , 0 2 K 2 2 (OV u — ^ — h \z X 
V , -t^T<D{Zm\Z*$rtZ>, 1 5/v^fE)iPWM^- 
Kir 9a>7^PWM^- K^Pb^PWM^- K#J 

[00 7 0] fit, h/HRfK6iat 1 

5 *5 i 9 |§|*J P WM^E— Ktr*5d" 5 1[BE 

[0071] mm<Dmm 3 . ±td.*3sm<omM<oi&m 1 
(ofp^pwM-t- Fm^ffino^r, mm<Dm 

ffi2 ir^s^Tte, fe§/</u^Sfcco|^l^3PWM^~ Kir-?: 
ixtfti^^y^ft^ElfflPWM^— Ki^PWM 

ffifflPWM^KM 5^[^1IPWM^K^ 

ra *s jcu*i 5 nun p wM^e— k 1 9 mm p 

30 WM^f- KirOFfl^PWM^— K^JlftSrlllftcfi 1 9 J: 
3 \s^>v4^'<—9mt*. HI 
5^irtT#S« "f-ttfc*,, ill^MSIi^^T, 

[ 0 0 7 2] 1 5^>Vu^t6 J:(J<9^<yu^J^^(7)^</u^fc 
^ElfflPWM*- K^ii*D$ixfe*&-&^t % 
SrfTxitf, m*jajft«»*«rsa-U-CIDHfcPWM^~ K«I 
JfeSrtrp J: 5^3 u-</u-r -^^gSr, mi ^ I^H$ 

40 [0 0 7 3] »^14. *«W^JW(S«>JB(B1 -3 
^SftKCfettSI^JBPWM^e— Ktt, St (4) lUoT 
0 2 Sr*«>4Cl i3&st?#S^<yu^*^>EI»iPWM^~ K 
"CfcSo Ig-SBctOpJ^BPWM^E— KBB^PWM^E— K^Oift 

■en, [±s^;iSt»fi^ f * com*n(z#oT^N^^m^M 

*5i^Ttt. (4) (-ioXfl 0 2 &*«>acir^x^ 
^ir^/u^ttcoiRlJMPWM-t— H\ fHx.«3/</^^«T 
OHfflPWM*- K^PWM-t- K^JjftSr?T 9 ^ t 
^OJ: 9^IrJ39]PWM-t~ KCoi^tfc, BfJie L 
50 fzX 0 ftHJWPWM-=e- KtRI«lrtt 9 c t/jST*# . P 



(11) Jte¥9 - 1 8 2 4 5 2 

[0 0 7 4] 3^vu^*dJ:^i ^yu^Hfflp 5, i^;b*$>5 ^ * y ^ 5 afe^sjE - a^rfitt*5 

»tfi 3^feJ:tfl^lSI«IPWM^ Ktt, t¥*P PWM*— KW»JB*»Wi5-C*> 

ct^l/^glfflPWM^ KSrSSStc LXt&W-fZC y ^^iigC fe1\ PWM^ K^R^^^pj 

fc, (1, 0, 0) — (1, 1, 0) ^(DWfJ [0 0 7 7] 6 . «P^(^)XS^^i 1 - 3 
#3 U"</U>r ^Ttttf pl£n-f\ 3u^K>/< 10 fczfc^T* lafflPWM*— K^*5*t5tt*B0 2 tt* ' 

-^l:*5^tli cnSr (l, 0, 0) -* (l, 1/ (4) ^^T^ttv^ e r£)0 2 (D&fcjjmT* 

2, 0) -» (1, 1, 0) tV^^W»ffl:8iS 0 14, Mil^lHJfflPWM^- K^fe 1 5^[^11PW 

t4fo*,Nc = 2t*5 e 0z lio^tlt 0° *3£«K:*5l^-a4. P WM^- KSJft^FOffi+aMSr^* 

< 3 0° & 3 0° ^ 0x < 6 0° ofcB-C 1 «<5-o, ft| <-ra^<!r 1 b^T\ KTl:t©*»i:o^tRHt 

ilfl5 c (Nc = l) > 45° (Nc = 2) SrSiRi" 5 G 

ixtf«fcl\> ^/-s HI24(:, I^^IrIIPWM^-K [0 0 7 8] ^^PWM^-K^bl 5/n>7^P 

WBE-^ h/K^tU*IH/f Sr^i" 0 IS23^[iI24i: 20 WM-=e— <D P WM^e- K«SM#0>«JBE»*'<* 

SrJtfti-Si:, l^RIJIPWM^hU 3 aS/u* 0 a =1° t?*>ntf, PWM^-KWEi^ 

P)JWPWM-=E— Klw^T^te^filJE^ hyUSr^B&L 1 5^i«PWM^- K^SSItSffifttt 0 2 =1° 

/ct^tfc§^^^^ e l^u^l^llPWM^-K hi-Z>o rco 0 2 £>ft3fe*f«fc-CI4, PWM^e— 

Ol^t>Nc=2TW 0 KWlftW^tlBEiS*^^ hyWffitSilRlfflPWM^— K 

[0 0 7 5] MOfl5. *«W<0**<^*«1 —3 ^*5«t*ffl*BiOl6S:ft<-rc4:-C?#*c 1 5/< 

{rio^T. PWM^— K«I»aft*W:, APS«P (ffi*JB ^^SPWM^e- K^>*&l^tt, 1 JB#<DffiffiJ«!JD# 

ftgStfg^J#*DB#) <OPWM*-K«J»Hft«J:9, ®^ A 0 = 1 2° XtbZfrb, «»^#HMBT*ttPWMJH» 

0# (l±l*»««»*«^«r) ^PWM^-KMWf r<bl:A0^oi, 6> 2 =13° , 2 5° s 3 7° . 4 

^^t>pTtgr-fc5o 5 4PWM*- KfflKUStt* 30 [0 0 7 9] ^ (4) MoT, ^tk^ffitB 

SrSS:^ Lfc#iJ£rH]2 5fc*1\ EI2 5tw*3^T\ f 1 t4 6 2 £&;#) t % £ <DM1fa<DJ&tigi 6 T?R|q bfc ± 9 

#WUHPWM*- K*»fe 1 5/<;U7|BfflPWM*- h\ \z 0 2 = 0 a t -t&m&k otto»*lc#*.*U#^o# 

f ^lil 5/^^PWM*- K^b^PlfflPWM^e RStSo 12 7(1 «EEit^^ hvM£>«« k ^ k = 

— h\ f 2 HI 5/v^^PWM^-K>b9^x k' (7)9^>7xpl^PWM^- KT*fe-5 0 mm (1) 
PfflPWM^e- K> IT f 2 ' Ii9/^H»PWM 5t (4) MotfitS^^Jt^, RIB (2) fist 

H>b 1 5/vMiiPWM^e- K^PWM^e- (4) fcLfffcl" 0 2 = 0 1 £ i-*»&-c*>5o it (4) 

PWM^e— Kj&>& 1 5 ^/U7^IPWM^- co^l Nr = 2 > H»2tiiNr = 3, ll3T^Nr=4lw 

<0PWM*— Kffl»WpI«-g\ 1-#Jb*>Np = 2f4ttJ;fc ^-r^Six^OT-, PWM/^-> (SJBE^ b/utom 

jztt, 1 5/^ISfflPWM*- K^bl^lPWM^ ^^l3tt#KM^#PWMjaffliZ»t^T**0(wUiAi- 

— F^tDWS 1 ©PWM*- K^ff pJfS -5§\ i"4to*>N ^mffi-<^ h;HJffeftJoT^5. 

p = 1 »4ttj*H««js^s f 1 ntziznmtizti-r. loo so] liic^ixs (4) \zm^m2 7 

f / iztj:o-k.t^\ztHi3&inio **5, t^ry^ls (2) coit^{cH h^H4«»1 1 TfttN r 

(f 3 -f,') *5«fctf < f a - f 2 f ) l4f£S(Cf$^T?t =2, H»2"eiiNr = 2, JHM 3 "Cf4N r = 4 JZ^S 

ft-I^XIl Hysh^fMH^^rUy fo^, 0 ffi*B^«x.tf 1 5° , 3 5 C , 5 5° Xfc 

^Sr*aUTP5o 6#l^^f4, ajE*^^ lvU{i|illt1iNr = 2, 

[0 0 7 6] PWM-t- KSHft/BsKftt- t ^7" y Am 2 TUN r = 4 , MM 3 T^4N r = 4 iC^^^x^cO 
/^4h^4^(-J4, M*l4tB/jHi&»lR^35S#PRl.flBP\VM 50 X\ ZfolzMhK L 7t P WMA B ^y«fTfc§, of 



(12) 



21 

9, 5£ (4) icttoTRHMPWM*— Kte**-tiltlB*: 

WWft*#Oli*tffc«r*BV^-Cb*5. "* (4) CltoT 

^•T L h r (D«y»**K Pfi t> ix 5 fc ^ ^ # l \, 
[0 0 8 1 ] 

l£3kW<n htXP WM^e— K^M S:^ffi"S^SSr 
[0 0 8 2] ^fc. «#^2G>3Mifc«S 3 U^vu^^ 

fcSrBMeU PWM*- Kfifc:«fiE»<S"<* hvuasfcO 
?#5JifEEra^«tU ? ffi*^lSCT#PWM^fr*5ft5 

[0 0 8 3] »*tl3<0*W»w«S 3 

/<-?ISfili, ^RiPWM^- KifcttEIJHPWM* 
— K"C*>-5* 1 coPWM*— K^bl^fflPWM^- Kt? 
#>5Sl2cDPWM*— K^lftx^^lCjo^T, <£)J& 

£ Wi* 5 ±SEH 2 (O P WM-t- KcO P WMffl JW SrJBiRi" 
53MJk, :teJ:t/±re»W£;lxfc*2e0PWM*— Kcop 
WMJ8JM i: ±8E* 3 P WM-T— Kco P WMJBHH t ifity 



2SIP 
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1 coPWM* — Kri>*>»2<£>PWM*— (D^]W)^ 

[0 0 8 4 ] £fc, WJ**R4©3B9JU:ffS 3 U"</U>f V 
IHJWPWM*" K^b^RlfflPWM*- 
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